The effect of a heparin-based coacervate of fibroblast growth factor-2 on scarring in the infarcted myocardium.
Effective delivery of exogenous angiogenic growth factors can provide a new therapy for ischemic diseases. However, clinical translation of growth factor therapies faces multiples challenges; the most significant one is the short half-life of the naked protein. We use heparin and a nontoxic polycation to form an injectable coacervate that protects growth factors and preserves their bioactivities. Here we report the effectiveness of fibroblast growth factor-2 (FGF2) coacervate in reducing scar burden in a mouse myocardial infarction model. The coacervate provides spatial and temporal control of the release of heparin-binding proteins. Coacervate treated animals show lower level of inflammation, fibrosis and cardiomyocyte death in the infarcted myocardium. Histological evaluation indicates that FGF2 coacervate significantly increases the number of endothelial and mural cells and results in stable capillaries and arterioles to at least 6 weeks post injection. Echocardiographic assessment shows that FGF2 coacervate promotes cardiac contractibility and inhibits ventricular dilation, suggesting that the improvement at the tissue level leads to better cardiac functions. On the contrary, identical dosage of free FGF2 shows no statistical difference from saline or vehicle control in histological or functional assessment. Overall, injection of FGF2 coacervate ameliorated the ischemic injury caused by myocardial infarction. The promising data in rodent warrant further examination of the potential of clinical translation of this technology.